The most recent studies [5, 12, 15, 22, 24, 25, 26, 27, 31, 32, 36, 37, 38, 47] have demonstrated the value of analysis of phospholipid constituents äs a specific method for estimating the degree of maturation of the fetal lung; the validity of this method has now been confirmed by numerous clinical observations, which show beyond doubt haw neonatal prognosis, äs far äs the development of the respiratory syndrome is concerned, is closely related to the lecithin content of the amniotic fluid. Preliminary results of investigations by some authors [22, 32] have, moreover, produced evidenee that, particulary in some forms of high risk pregnancy, there is no parallelism, between which are regarded äs an expression of maturity the stage of pulmonary maturation and that of have been established äs 8.7 cm for the B. D.; somatic and gestational maturation, and that the 10% for the number of, orange-stained cells; 0 maturity of the lungs seems to be very important for AÖD 450 nm; 1.8 mg% for creatinine; for adaptation to extrauterine life. L/S r. ^ 2, or positive F. T. for determining It was in order to contribute to the solution of pulmonary maturity. In the 135 cases in which this problem that the present investigation was the analysis of pulmonary maturity was carried undertaken: By comparing the most important out by both methods, only the result of L/S r. methods in present day use for estimating was taken into consideration. gestational age and, thus, indirectly, somatic, Finally, each parameter investigated was correorganic, biochemical and functional fetal de-lated with the degree of neoüatal respiratory velopment, with the prognostic value of the distress syndrome (RDS) and mortality. methods for estimating pulmonary maturity. The purpose is to give clinical obstetricians the possibility of arriving at a diagnostic and prog-
'
Results and discusslon nostic assessment and a relatively effective therapy Figure l represents the total öf false results heilig 9.3%. The group of pathological cases is represented by Furthermore in diabetes there is evidence for 26 cases of diabetes (A, B and C according to precocious somatic development äs compared WHITE'S classification), 39 cases of toxemia and with the mean, shown particulary by the absence 5 cases of fetal anencephaly.
of false negative results. The investigations consisted of measuring the Figure 2 shows the distribution of the amniotic fetal biparietal diameter (B. D.) by ultrasonic fluid creatinine content in mg% in relation to echography, and of the following cytological gestational age. and biochemical examinations of the amniotic It can be seen that also for creatinine there is no fluid, obtained in each case within 48 hours perfect correspondence; the percentage of false preceding delivery, by transabdominal or trans-positives (i. e. 1.8 or more-prior to the 36th vaginal amniocentesis: 1. a percentage calculation week) is 13.7%, and of false negatives (values of orange-stained cells; 2. determination of below 1.8 from week 36 onwards) 14.6%, the ZlOD 450 nm for bilirubin; 3. creatinine level; total percentage being 14.2%. 4. determination of pulmonary surfactant, which Thus, the margin of error in this method exceeds was carried out in 199 cases by determining the that of the preceding one, especially äs far äs lecithin/sphingomyelin ratio (L/S r.) with GLUCK'S false negative results are concerned. Chromatographie technique, in 37 cases by the Figure 3 represents the distribution of percentage semiquarititative assay with CLEMENT'S foam values of orange-stained cells in the amniotic test (F. T.), and in 135 cases by both methods. fluid in relation to gestational age. These parameters were correlated with the With this method, the incidence of false positives estimated week of pregnancy.
is hardly 1.3%, of false negatives 27.6%, the In agreement with literary data, the calculated total incidence of false results being 20.5%. 36th week of gestation was conventionally taken It can be seen that with this method the margin äs an expression of gestational maturity; the of error is still larger, but almost exclusively for corresponding values of the parameters examined the false negatives; positivity of this index, on the Weeks of gestation other band, shows a remarkable agreement with The incidence of false positives is 17.7%, of the stage of gestational maturity. false negatives 25.1%, total 22.3%. Figure 4 presents the distribution of values of Thus the method is the least precise for estimating ΑΟΌ 450 nm in the amniotic fluid in relation to gestational age since it has the highest margins of gestational age.
error both in the positive and the negative cases. Table I summarises the diagnostic value of the methods mentioned above äs indices of gestational maturity. It also contains the results of the pulmonary maturity tests.
In classifying the results of the tests of pulmonary maturity the following criterium was used: the whole group was divided into two subgroups of which the first one comprised every case that presented L/S ratio ^ 2 and the cases only evaluated by F. T. that presented positive result; the second one comprises every case that presented L/S ratio < 2 and the cases only evaluated by F. T. that presented negative or intermediate result.
The analysis of the results shows that, taken absolutely, the best index for estimation is the B. D., followed by the L/S tatio and the F. T., then by creatinine, the orange-stained cells, and finally, by the ZlOD. However, if only the margin of error for the positive values, i. e. those values regarded äs indices of gestational maturity, is taken into consideration, it follows that the most correct method is that of the orange-stained cells, followed by the B. D., the creatinine, the pulmonary maturity test, and the zJOD; vice versa, for the negative values, the most exact method is the B. D., followed by the pulmonary maturity tests, creatinine, ZlOD, orange-stained cells. the best prognostic correspondence is found for the pulmonary maturity tests rather than for the tests of gestational maturity. Table IV shows the average week of gestation at which pulmonary maturity is reached in normal cases and in some pathological pregnancies. It can be seen how in normal cases about 36 weeks seems to correspond to gestational maturity; on the other hand, in pathological cases the time of fetal pulmonary maturation deviates from what occurs in normal cases, in some cases being earlier, in others later; this would mean a divergence between gestational and pulmonary maturity. This seems to be particularly evident in the case of diabetes, in which somatic maturation would be recorded äs precocious [40] when compared with normal cases, a fact which, in some way, is also shown by the B. D. values.
On the other hand, the prognostic value of pulmonary maturity tests, whose superiority to gestational maturity tests has already been shown in a complex analysis, is documented still more clearly if the different groups of pathology are analyzed. Table V summarizes the results concerning the group of pregnancies complicated by diabetes; only the B. D. has been considered äs index of gestational maturity, since it seems, äs has been stated before, to be the method suited best for such a purpose. The divergence is evident between somatic maturity (advanced) and«, pulmonary maturity (retarded), which is documented by 8 cases with a B, D. ^ 8.7 cm and a L/S r. < 2; this is reflected in the prognosis, in particular äs far äs mortality is concerned. It is concluded that pulmonary maturity, and its determination with the aid of the tests is a definitely more valid index for the purpose of a prognostic judgment.
Comment and conclusions
The conclusions which emerge the results presented here seem to be important for guiding the steps taken by the obstetrician. Fetal maturity is a complex event, and must therefore be evaluated by combined study of the largest possible number of functions, Tab. V, B. D. and pulmonary maturity tests correlated with RDS incidence and mortality due to RDS in pregnancies complicated by diabetes. with the aid of various methods, each of which contributes in its own way. However, a clinical evaluation of such methods shows how one can assign to each of them a difFerent prognostic and diagnostic value, so that it appears clear that ultrasonic echographic measurement of the fetal B. D. is, taken absolutely, the most suitable method, and the one nearest to reality. Next to it, creatinine assays seem to be very useful, whereas the percentage of orange-stained cells and the ZlOD appear to be subject to gross errors. Such methods for evaluating gestational age constitute a means for obtaining somewhat indirect indices of the capacity of functional autonomy, of adaption, and of survival of the fetus whenever it is compelled to face the external environment prematurely. The comparison of these methods with the pulmonary maturity tests, demonstrate that the latter make it possible to obtain higher safety margins. This seems evident not only from the complex analysis of the case material, but also from a select analysis of individual groups of high risk cases (Tab. V). Moreover, a comparison of normal cases and "high risk" cases shows that in certain pathological conditions, in particular in diabetes and toxemia, there is a deviation of the stage of pulmonary maturation; it is advanced in toxemia and retarded in diabetes. The whole matter assumes great importance if the fact is called to mind that in these circumstances fetal maturation, äs determined by the ordinary tests for evaluating the stage of gestation, seems to behave in a reverse manner, äs is well demonstrated in the case of diabetes. The implications of all this for obstetric treatment can easily be guessed. When it becomes necessary to terminate gestation at a premature stage, one needs data giving the most reliable prognosis for the newborn survival. Of major importance for this purpose is the determination of the fetal B. D. äs an index of somatic development and of the stage of geStation, and the evaluation of fetal pulmonary maturity. Moreover, it becomes evident that the concept of gestational age by itself äs an index of the moment of maturation of the fetus äs a whole is uncertain in particular situations of pathological pre^ciancy. It may be concluded, that the highest degree of reliability should be attributed to the tests for assessing pulmonary maturity, which show a more perfect correlation between the data provided by them and the fate of the newborn.
Summary
The validity of the assessment of the fetal age and pulmonary maturity was evaluated on 369 patients at various stages of normal pregnancy and complicated by diabetes, toxemia and fetal anencephaly. Gestational maturity was assessed by ultrasonic measurement of the fetal biparietal diameter (Fig. 1) and by analysing constituents of amniotic fluid (creatinine, bilirubin, fat cells) (Figs. 2-4) while pulmonary maturity was assessed from the L/S ratio in the amniotic fluid. Each individual method had a wide margin of error (Tab. 7), however, ultrasound cephalometry gave the best prediction for determination of fetal age.
In 135 selected cases lung maturity was assessed by using two techniques, a thin layer Chromatographie determination of the lecithin/sphingomyelin ratio in the amniotic fluid and a rapid semiquantitative test to determine the titre of surfactant which generates stable foam in presence of ethanol. The results obtained 'by the two methods correlated well and were reliable in predicting the respiratory distress syndrome. It appears that these methods make it possible to obtain greater margins of reliability. The role of fetal and maternal factors in the maturation of fetal lungs was also studied in several pathological conditions and it was noted that in many cases of maternal diabetes mellitus lung maturity was reached at a later age than in normal pregnancies (Tab. IV).
It is concluded that if termination of pregnancy is indicated, the physician should rely more on the assessment of lung maturity than on indicators of gestational age.
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